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SOFC Systems Development 

Field Tests of FCEôs 200 kW SOFC System 

at Clearway Energy Center, Pittsburgh, PA

Highlight of Factory Tests + Clearway Site 4/9/2019 ï10/14/2020

Total Hours Net AC Generated 5,895 hours

Total Net Energy Output from System 299,458 kW-h

Gross DC Efficiency Achieved 56% (LHV NG)

Å Pathways to development of a low-cost, efficient, and 

reliable MWe-class SOFC power system towards 

commercial deployment in distributed generation 

applications:

ïComplete manufacturing analysis and planning 

to support efficient capacity expansion of 2nd 

generation cell and stack production processes 

to enable MW-class production rates at 

competitive cost

ïDesign and test a multi-stack module to house 

low-cost Compact SOFC Architecture (CSA) 

stacks and serving as a building block for 

integration into MWe-class systems

ïDevelop the conceptual process, electrical, and 

mechanical designs for a low-cost, high-

efficiency, and reliable MWe-class SOFC pilot 

system

ïComplete a Techno-Economic Analysis to 

forecast the system cost



SOFC Technology
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10 mm

Solid Oxide Fuel Cell Technology Overview

Component Materials Thickness Porosity Process

Cathode Conducting ceramic ~ 50 mm ~ 30% Screen printing

Barrier CGO ~4 mm <10% Screen printing

Electrolyte YSZ 5 mm < 5% Screen printing

AFL Ni/YSZ ~8 mm ~ 40% Screen printing

Anode Ni/YSZ ~0.3 mm ~ 40% Tape casting

Anode-Supported Solid 

Oxide Fuel Cell

Scale up of cells up to 

1000 cm2 active area

Solid Oxide Fuel Cell Structure
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Typical 0.3 mm Thin Cell Performance

Reduction of anode thickness has further improved cell performance (2.34 W/cm2 at 4.7 A/cm2)

As Sintered Cell 

ÅPerformance of cell at high 

fuel utilization is strongly 

dependent on anode thickness



6

Glob102081

1 Cell Stack - 81 cm2 Active Area
Furnace Temperature: 750C
Fuel: 55 H2:45 N2 , uf = 50%
Oxidant: Air + 3% H2O, Ua = 25%
Current: 40.1 A (0.5 A/cm2)

Long-term Performance ïAccelerated Testing

Overall Degradation:

31 mV over last 13,704 h

2.25 mV or 0.26% / 1000 h

3% water concentration in cathode throughout testing period

Verified long-term cell endurance test >1.5 years of operation with a 0.26%/1000h performance degradation 

with 3% cathode humidity throughout

Single cell configuration consisting 

of stack features: cross-flow 

pattern, stack flow fields, electrode 

contact layers and seals



SOFC Stack 

Development
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CSA Stack Overview

350 cells -17ò tall

Integrated 

compression

Oxidant 

outlet 

manifold

Flow Geometry

Flexible structure offers compliance and robustness

Modeling and tests 

indicate that CSA 

stacks allow for 

flexible operation 

regarding fuels 

including Natural Gas 

with in-stack 

reforming as well as 

hydrogen

NG Fuel

H2 Fuel


